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Description 
[INK CARTRIDGE] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial no. 93107409, filed on March 19, 2004. 
Background of Invention 

[0002] Field of the Invention 

[0003] This invention generally relates to an ink cartridge, and 

more particularly to an ink cartridge capable of enhancing 
the rate of ink usability and decreasing the possibility of 
blocking ink-feeding path by the bubble in the ink. 

[0004] Description of Related Art 

[0005] As the inkjet print technology progresses, the inkjet print 
technology has been widely applied in the office equip- 
ment having the printing function, such as the printer, 
copy machine and the fax machine. The inkjet print tech- 
nology uses the high pressure generated by the inkjet 
head (inkjet chip) to push the ink so that the ink in the 


form of droplets can be jetted from the inkjet head onto 
the paper to form the ink spots. The ink spots on the sur- 
face of the paper thus form the texts or the pictures. For 
the purpose of continuously supplying the ink to the 
inkjet head, the traditional art uses the ink cartridge to 
store ink so that the ink cartridge can directly or indirectly 
supplied the ink to the inkjet head. 

[0006] jo prevent the ink from leaking from the ink cartridge, 
the porous material, such as sponge (foam) or fabric, is 
utilized to form an ink storage unit and is disposed inside 
the ink cartridge. The pores or cells in the porous material 
not only can store the ink, but also can absorb the ink, via 
the capillarity, to prevent the ink from leaking from the 
ink cartridge. For the purpose of reducing the residual ink 
in the ink storage unit, the US Patent No. 4,771,295 used 
the ink pipe to compressively contact the ink storage unit 
in order to increase the porous density inside a portion of 
the ink storage unit above the ink pipe. Hence, the portion 
of the ink storage unit above the ink pipe has a larger 
capillarity so that the ink inside the other portion of the 
ink storage unit would flow toward the ink pipe. 

[0007] However, in the US Patent No. 4,771,295, the ink pipe 

may compress the ink storage unit non-uniformly because 


of the non-uniformly external force applied to dispose the 
ink storage unit into the ink cartridge, or the ink pipe 
does not completely contact the ink storage unit. These 
may cause two problems: 
[0008] i_ when the portion of the ink storage unit above the ink 
pipe is over-compressed, the capillarity in that portion is 
too large that, when the ink cartridge has been used for a 
while (e.g., at the end period of the ink cartridge life), the 
ink cannot flow from the ink storage unit to the ink pipe, 
which causes too much ink residual in the ink storage 
unit. 

[0009] 2. When the porous material is used as the ink storage 
unit of a cartridge, there is usually an air vent on the top 
of the ink cartridge. When a portion of the ink pipe does 
not contact or does not completely contact the ink storage 
unit, the ink storage unit is not airtight with the ink pipe. 
Hence, when the air enters into the ink cartridge and 
forms air bubbles, the bubbles would be accumulated be- 
tween the ink storage unit and the ink pipe, or within the 
ink pipe. The bubbles will block the ink pipe or the filter 
of the ink pipe so that the ink cannot flow into the ink 
pipe smoothly, and hence the ink cartridge cannot supply 
the ink smoothly. 


Summary of Invention 

[0010] The present invention is directed to an ink cartridge capa- 
ble of reducing the possibility of forming bubbles between 
the ink storage unit and the ink pipe, and/or preventing 
the bubbles from entering into the ink pipe during the ink 
supply process. 

[0011] The present invention is directed to an ink cartridge capa- 
ble of increasing the capillarity in some portion of the ink 
storage unit in order to enhance the rate of ink usability. 

[0012] The present invention is also directed to an ink cartridge 
to resolve the problem of over residual ink in the ink stor- 
age unit due to the over compression of the ink storage 
unit by the ink pipe. 

[0013] one or part or all of these and other features and advan- 
tages of the present invention will become readily appar- 
ent to those skilled in this art from the following descrip- 
tion wherein there is shown and described a preferred 
embodiment of this invention, simply by way of illustra- 
tion of one of the modes best suited to carry out the in- 
vention. As it will be realized, the invention is capable of 
different embodiments, and its several details are capable 
of modifications in various, obvious aspects all without 
departing from the invention. Accordingly, the drawings 


and descriptions will be regarded as illustrative in nature 
and not as restrictive. 

[0014] According to an embodiment of the present invention, the 
ink cartridge comprises a housing having a substantially 
sealed space, an ink pipe connected to the housing, and 
an ink storage unit disposed inside the sealed space that 
substantially airtightly contacts the inner wall of the bot- 
tom of the housing. The ink pipe is fluidly linked to the 
sealed space. The ink storage unit is positioned above the 
ink pipe and has a gap with the top of the ink pipe. 

[0015] | n an embodiment of the present invention, the porous 

material comprises, for example, foam or a sponge mate- 
rial or a fabric material. The ink pipe is, for example, ex- 
tended into the substantially sealed space. 

[0016] According to an embodiment of the present invention, the 
ink cartridge comprises a housing having a substantially 
sealed space, an ink pipe connected to the housing, and 
an ink storage unit disposed within the sealed space that 
substantially airtightly contacts the inner wall of the a 
bottom of the housing. The ink pipe is fluidly connected 
to the sealed space. The ink storage unit is positioned 
above the ink pipe and having a gap with the top of the 
ink pipe. A portion of the ink storage unit adjacent to the 


ink pipe has a capillarity larger than the other portion of 
the ink storage unit. 

[0017] | n an embodiment of the present invention, the porous 

material comprises, for example, foam or a sponge mate- 
rial or a fabric material. The ink storage unit may be fabri- 
cated to have non-uniform porous density by, for exam- 
ple, a foaming process or a heat pressing process, for ex- 
ample, to let a portion of the ink storage unit adjacent to 
the ink pipe have a larger porous density than the other 
portion of the ink storage unit. 

[0018] Because the ink storage unit in the ink cartridge of an em- 
bodiment of the present invention substantially airtightly 
contacts the inner wall of the bottom of the housing, the 
present invention can reduce the possibility of forming 
bubbles between the ink storage unit and the ink pipe so 
as to prevent the bubbles from blocking the ink pipe or 
the filter of the ink pipe. According to another embodi- 
ment of the present invention, an ink storage unit with the 
non-uniform porous density is deposed in the sealed 
space of the housing so that the ink tends to flow toward 
the ink pipe. Hence, it can effectively introduce the ink to 
the ink pipe to enhance the rate of ink usability and/or to 
reduce the possibility of ink residual. 


[0019] The above is a brief description of some deficiencies in 
the prior art and advantages of the present invention. 
Other features, advantages and embodiments of the in- 
vention will be apparent to those skilled in the art from 
the following description, accompanying drawings and 

appended claims. 
Brief Description of Drawings 

[0020] FIG. 1 is a cross-sectional view of an ink cartridge in ac- 
cordance with an embodiment of the present invention. 

[0021] FIG. 2 is a cross-sectional view of an ink cartridge in ac- 
cordance with another embodiment of the present inven- 
tion. 

[0022] FIGs. 3A and 3B are cross-sectional views of an ink car- 
tridge in accordance with yet two other embodiments of 
the present invention respectively. 

[0023] FIG. 4A is a cross-sectional view of an ink cartridge in ac- 
cordance with yet another embodiment of the present in- 
vention. 

[0024] FIG. 4B is a cross-sectional view of an ink cartridge in ac- 
cordance with yet another embodiment of the present in- 
vention. 

[0025] FIG. 5 is a cross-sectional view of an ink cartridge in ac- 
cordance with yet another embodiment of the present in- 


vention. 
Detailed Description 

[0026] FIG. 1 is a cross-sectional view of an ink cartridge in ac- 
cordance with an embodiment of the present invention. 
Referring to FIG. 1, the ink cartridge 100 comprises a 
housing 102, an ink storage unit 104 and an ink pipe 106. 
The housing 102 has a substantially sealed space 108 to 
accommodate the ink storage unit 104. The ink pipe 106 
is connected to the housing 102 and is fluidly linked to 
the sealed space 108 to introduce the ink out of the ink 
cartridge 102 to an inkjet chip (not shown). The ink pipe 
106, for example, has a filter 120 to filter the impurity of 
the ink. In this embodiment, the filter 120 is disposed at 
the top of the ink pipe 106. The ink storage unit 104 is 
made of a porous material. The porous material com- 
prises, for example, foam or a sponge material or a fabric 
material, adapted for absorbing and storing the ink via the 
pores or cells of the porous material. 

[0027] | n addition, the housing 102 usually have an air vent (not 
shown), for example, on the top of the housing 102 to in- 
troduce the air into the sealed space 108. During the ink 
is output from the housing 102, the air can enter into the 
vent to balance the air pressure of the sealed space and 


the external environment so that the ink in the ink storage 
unit 104 can be continuously supplied to the inkjet chip 
via the ink pipe 106. Therefore, the term "substantial 
sealed space" or "sealed space" in the specification or 
claims does not mean that the space 108 cannot commu- 
nicate with the outside. The ink storage unit 104 substan- 
tially airtightly contacts the inner wall of the bottom of the 
housing 102 to reduce the possibility of air entering into 
the ink pipe 106, and hence to reduce the possibility of air 
bubbles blocking the ink pipe 106 or the filter 120. Fur- 
ther, the ink storage unit 104 is located above the ink 
pipe 106 and there is a gap 112 formed between the ink 
storage unit 104 and the top of the ink pipe 106. To form 
the gap 112 between the ink storage unit 104 and the top 
of the ink pipe 106, an illustrative example of a cave 118 
can be designed at the bottom of the ink storage unit 104 
adjacent to the ink pipe 106. The gap 112 is capable of 
reducing the possibility of ink storage unit 104 being 
non-uniformly compressed by the ink pipe 106. 
[0028] According to an embodiment of the present invention, the 
ink storage unit 104 can be adhered or welded to the in- 
ner wall of the bottom of the housing 102. According to 
an embodiment of the present invention, an adhesive 


layer 114 may be used to adhere the ink storage unit 104 
onto the inner wall of the bottom of the housing 102. The 
adhesive layer 114, for example, can be a double-sided 
tape or other adhesive materials. If the ink storage unit 
104 is welded onto the inner wall of the bottom of the 
housing 102, then adhesive layer 114 is unnecessary. In 
another embodiment of the present invention, the ink 
storage unit 104 is welded to the inner wall of the bottom 
of the housing 102 by using either heat sealing or ultra- 
sound welding. It should be noted that it is not necessary 
to let the entire bottom of the ink storage unit 104 air- 
tightly contacts the inner wall of the bottom of the hous- 
ing 102. Only one part of the bottom of the ink storage 
unit 104 adhering or welding to the inner wall of the bot- 
tom of the housing 102 to establish an barrier of substan- 
tially preventing the air from entering into the ink pipe 
106 is enough for this embodiment. Therefore, the mean- 
ing of the term "airtightly contacts an inner wall of a bot- 
tom of the housing" is not limited to "the entire bottom of 
the ink storage unit airtightly contacting an inner wall of a 
bottom of the housing" in this invention. 
[0029] According to another embodiment of the present inven- 
tion, a sheet 116 is further provided to be disposed be- 


tween the ink storage unit 104 and the inner wall of the 
bottom of the housing 102 as shown in FIG. 2. The sheet 
116 is, for example but not limited to, a plastic sheet. In 
this embodiment, adhesive layers 114 are respectively 
disposed between the ink storage unit 104 and the sheet 
116, and between the sheet 116 and the inner wall of the 
bottom of the housing 102. The adhesive material and the 
adhering method are similar to those that have been de- 
scribed in FIG. 1 and will not be repeated again. In addi- 
tion, the sheet 116 can be welded to the ink storage unit 
104 on its upper surface and to the inner wall of the bot- 
tom of the housing 102 on its bottom surface by heat 
sealing or ultrasonic welding so that the ink storage unit 
104 can contact indirectly with the inner wall of the bot- 
tom of the housing 102 through the sheet 116. 
[0030] it is noted that the height of the ink pipe is not limited 
and should not be used to limit the scope of the present 
invention. For example, the ink pipe 106 can be extended 
into the sealed space 108. In other words, the top of the 
ink pipe 106 is higher than the inner wall of the bottom of 
the housing 102. In another embodiment, the top of the 
ink pipe 106 is lower than the inner wall of the bottom of 
the housing 102 as shown in FIG. 3A. However, the scope 


of the present invention is not limited to the above two 
embodiments. One skilled in the art can adjust the posi- 
tion of the ink pipe 106 depending on the practical appli- 
cation. When the top of the ink pipe 106 is lower than the 
inner wall of the bottom of the housing 102, the bottom 
of the ink storage unit 104 can have a cave 118 (as shown 
in FIG. 3A) or a plane surface(as shown in FIG. 3B). 

[0031] | n another embodiment, the ink storage unit of the ink 

cartridge has a non-uniform capillarity so that the ink can 
flow toward the ink pipe and hence the rate of ink usabil- 
ity can be enhanced. The following description and the 
accompanying figures will illustrate this embodiment. 

[0032] FIG. 4A is the cross-sectional view of an ink cartridge in 
accordance with another embodiment of the present in- 
vention. The difference between the ink cartridge 400 of 
FIG. 4A and the ink cartridge 100 of FIG.l is the ink stor- 
age unit 404. To simply the illustration, except the ink 
storage unit 404, the elements in the ink cartridge 400 
that are same as those in the ink cartridge 100 of FIG.l 
will not be described again hereinafter. 

[0033] Referring to FIG. 4A, the ink storage unit 404 is disposed 
in the sealed space 108 and substantially airtightly con- 
tacts with the inner wall of the bottom of the sealed space 


108 to reduce the chance of the bubbles around or within 
the ink pipe 106. The ink storage unit 404 adjacent to the 
ink pipe 106 (i.e., the ink storage unit 404 in the area 
402) has a larger capillarity than the other portion of the 
ink storage unit 404 has so that the ink would flow toward 
the area 402 of the ink storage unit 404. When the ink in 
the area 402 of the ink storage unit 404 is substantially 
consumed, the ink storage unit 404 in the area 402 would 
absorb the ink outside the area 402 of the ink storage 
unit 404. Therefore, it can effectively reduce the ink 
residual and enhance the rate of ink usability. 

[0034] The ink storage unit 404 of this embodiment is made of 
porous material such as foam or a sponge material or a 
fabric material. Taking FIG. 4A as an example, to make the 
ink storage unit 404 in the area 402 have a larger capil- 
larity, before the ink storage unit 404 is disposed in the 
sealed space 108, a local heat pressure can apply to the 
ink storage unit 404 so that the ink storage unit 404 in 
the area 402 has a larger capillarity. Then the ink storage 
unit 404 is disposed in the sealed space 108. 

[0035] on skilled in the art would know that when the bottom of 
the ink storage unit 404 is a plane surface (as shown in 
FIG. 4B), the heat pressure can apply to the bottom of the 


ink storage unit 404 so that the bottom surface and the 
area adjacent to the bottom surface of the ink storage unit 
404 (the area 402a of the FIG. 4B) has a higher porous 
density, which has the similar effect of the area 402 of 
FIG. 4A. It is noted that the term of "local heat pressure" 
of this embodiment is not limited to apply the heat pres- 
sure on the cave 118 of the ink storage unit 404 in FIG. 
4A, but also includes the case of applying the local heat 
pressure to the entire bottom of the ink storage unit 404 
or a portion of the ink storage unit 404 adjacent to the ink 
pipe 106. 

[0036] when the ink storage unit 404 is made of a sponge mate- 
rial or foam, the parameters of foaming process of the ink 
storage unit 404 can be controlled in a manner to fabri- 
cate the ink storage unit 404 with a non-uniform porous 
density such that the area 402 (or the area 402a in FIG. 
4B)of the portion of the ink storage unit 404 adjacent to 
the ink pipe 106 has a larger porous density than the 
other portion of the ink storage unit 404. 

[0037] Because it is possible to fabricate the ink storage unit with 
a localized larger porous density by controlling the pro- 
cess parameters of the foaming process or by heat- 
pressure, the problem of the capillarity in the compressed 


area of the ink storage unit being too strong due to the 
over compression of the ink storage unit caused by the 
ink pipe in the prior art can be effectively avoided. 

[0038] it should be noted that other means of modifying the 
porous density of the ink storage unit may also be 
adapted to achieve the purpose of the present invention. 
The following embodiment will be used to further illus- 
trate the present invention. 

[0039] FIG. 5 is a cross-sectional view of the ink cartridge in ac- 
cordance with another embodiment of the present inven- 
tion. The ink cartridge 500 is similar to that described 
with reference to FIG. 1 except for an additional device 
disposed in the ink storage unit 104. Hence, detailed de- 
scription of the other elements of the ink cartridge 500 
that are similar to those of the ink storage unit 100 will 
not be repeated again hereinafter. 

[0040] Referring to FIG. 5, the ink cartridge 500 includes a belt 
502 inserted into the ink storage unit 104 above the ink 
pipe 106 to tighten the bottom of the ink storage unit 104 
so that the ink storage unit 104 in the area 504 has a 
larger porous density. Hence, the capillarity in the area 
504 can be increased to introduce the ink to flow toward 
the area 504 of the ink storage unit 104. The material of 


the belt 502 can be plastic material. 

[0041] | n t his embodiment, the ink storage unit uses the belt 502 
to tighten the bottom of the ink storage unit 104 to ob- 
tain the larger porosity density in a partial area, and the 
ink storage unit 104 in this embodiment is also bonded to 
the inner wall of the bottom of the housing 102. Hence, 
this embodiment can reduce the possibility of forming 
bubbles around the ink pipe 106 resulting from the ink 
pipe 106 being not entirely in contact with the ink storage 
unit 104 in the prior art. 

[0042] | n |jght of the above, according to embodiments of the 
present invention described above, air entering into the 
area between the ink pipe and the ink storage unit can be 
substantially reduced by letting the ink storage unit sub- 
stantially airtightly contacts with the inner wall of the bot- 
tom of the housing. Therefore, the possibility of bubbles 
appearing in the ink pipe and /or on the filter of the ink 
pipe can be reduced and thereby the condition of blocking 
the ink pipe or filter can be avoided. Therefore, the ink 
can output from the cartridge to the chip smoothly. 

[0043] in addition, an ink storage unit with a non-uniform 

porous density is disposed in the sealed space so that the 
ink flows toward the ink pipe under influence of the larger 


porous density of the portion of the ink storage unit. 
Hence, the ink can be effectively introduced into the ink 
pipe and thereby the rate of ink usability can be enhanced 
and the ink residual can be reduced. 
[0044] The foregoing description of the preferred embodiment of 
the present invention has been presented for purposes of 
illustration and description. It is not intended to be ex- 
haustive or to limit the invention to the precise form or to 
exemplary embodiments disclosed. Accordingly, the fore- 
going description should be regarded as illustrative rather 
than restrictive. Obviously, many modifications and varia- 
tions will be apparent to practitioners skilled in this art. 
The embodiments are chosen and described in order to 
best explain the principles of the invention and its best 
mode practical application, thereby to enable persons 
skilled in the art to understand the invention for various 
embodiments and with various modifications as are suited 
to the particular use or implementation contemplated. It is 
intended that the scope of the invention be defined by the 
claims appended hereto and their equivalents in which all 
terms are meant in their broadest reasonable sense unless 
otherwise indicated. It should be appreciated that varia- 
tions may be made in the embodiments described by per- 


sons skilled in the art without departing from the scope of 
the present invention as defined by the following claims. 
Moreover, no element and component in the present dis- 
closure is intended to be dedicated to the public regard- 
less of whether the element or component is explicitly re- 
cited in the following claims. 


